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The marsh frog, Pelophylax ridibundus, is reported from all over Iran except from the southeast and
central deserts. This study provides records of 12 specimens of Pelophylax ridibundus from the east-
ernmost extent of its range in Iran, Zabol, Sistan, and Baluchestan Province. Morphological, morpho-
metric, and karyological characteristics of the specimens were investigated and compared with
populations from other parts of Iran. Zabol specimens demonstrated 2n ¼ 26, comprising one pair of
metacentric, six pairs of submetacentric, and six pairs of subtelocentric chromosomes. Karyological re-
sults indicated Zabol specimens are the same as specimens from the central north of Iran. In addition,
specimens from the southeast of Iran demonstrated a lower than average size except for tympanum and
inter naris length compared with that of specimens from the north, and the northeast of Iran which may
be the result of implications of Bergmann’s rule due to the higher temperatures of the region.
Copyright  2015, National Science Museum of Korea (NSMK) and Korea National Arboretum (KNA).
Production and hosting by Elsevier. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).Introduction
The marsh frog, Pelophylax ridibundus (Pallas, 1771), was recor-
ded from the northern coast of Caspian Sea and Volga River, for the
ﬁrst time. This species was nominated as Rana ridibunda until
recently, but due to the paraphyletic situation of the genus Rana
(Chen et al 2005; Che et al 2007; Frost et al 2006) the name
changed to P. ridibundus (Frost 2013). However, both names have
been used by different authors; we applied P. ridibundus because of
its priority.
Biogeographically, the easternmost range of P. ridibundus is in
Kazakhstan (Berezovikov et al 2001), a few restricted localities in
China (Fei et al 1999; Ye et al 1993), and an introduced population
in Siberia (Bannikov et al 1977; Kuzmin 1999). It has not been re-
ported from the Indian peninsula or southern parts of Afghanistan
beside the central and southeast region of Iran (Kuzmin et al 2009).: þ98 9375338599.
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ecommons.org/licenses/by-nc-nd/4In addition, it has been excluded from the amphibian checklist of
Pakistan (Khan 2008). It is distributed as far south as some isolated
populations in Saudi Arabia (Schätti and Gasperetti 1994), Bahrain,
and North Africa near the Nile River. In Europe, it is widely
distributed as far west as the eastern coast of the Atlantic Ocean in
France and some localities in the United Kingdom, Spain,
Switzerland, and Belgium. The northern part of its range is in Latvia,
however it seems that it is now extinct in Estonia (Arnold 2003;
Kuzmin et al 2009). It has been reported to be widespread
throughout Turkey but the taxonomic status of the different pop-
ulations in the region has been problematic and subjected to much
debate (Akin et al 2010; Arikan 1988; Arikan et al 1998; Beerli et al
1994; Sinsch and Schneider 1999).
Boulenger (1905) described R. ridibunda susana from the Shush,
Khuzestan Province, southwestern Iran. In 1939, Schmidt reported
R. ridibunda ridibunda from Esfahan, Fars, and Tehran Provinces
(Schmidt 1939). Anderson (1963) reported only two species of
anurans, R. cyanophlyctis and R. ridibunda ridibunda from Iran.
Baluch and Kami (1995) reported R. ridibunda from all over Iran
except southeast and central deserts of Iran. Rastegar-Pouyani et al
(2008) mentioned R. (Pelophylax) ridibunda ridibunda in the
checklist of amphibians and reptiles of Iran.tional Arboretum (KNA). Production and hosting by Elsevier. This is an open access
.0/).
Figure 1. Map shows the sampling localities of P. ridibundus from Iran by different authors mentioned in the text and this study. 1, Mazandaran Province; 2, Dargaz; 3, Kalat; 4,
Sarakhs; 5, Mashhad; 6, Zabol; 7, Markazi Province.
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ulations of P. ridibundus in the different regions of Iran. Karyological
and morphometric studies were carried out on populations of
P. ridibundus from Mashhad, Sarakhs, Kalat, and Dargaz, in the
northeast of Iran (Nemati 1998). Molavi (2000) studied the
morphology, morphometry, and karyology of the genus Rana in
Iran. Larval growth and evaluation of a population size on
R. ridibunda in Anzali Wetland were reported by Mirzajani et al
(2006). Hazaveh (2006) and Hasheminejad (2009) investigated
the biology and ecology of R. ridibunda in the Markazi Province in
central north Iran and Mazandaran Province in north Iran respec-
tively. In this study, P. ridibundus was reported from Sistan and
Baluchestan in the southeast of Iran, and it’s morphological and
morphometric characters were investigated as well as its karyotype
features.Table 1. Karyotypic characteristics of Pelophylax ridibundus from Iran; 2n: diploid
chromosome number.
Locality 2n MP SMP STP Authors
Mashhad, northeast Iran 26 5 7 1 Nemati 1998
Kalat, northeast Iran 26 7 4 2 Nemati 1998
Sarakhs and Dargaz,
northeast Iran
26 5 5 3 Nemati 1998
Gorgan, north Iran 26 7 5 1 Molavi 2000
Markazi Province, central
north Iran
26 1 6 6 Hazaveh 2006
Mazandaran, north Iran 26 4 5 4 Hasheminejad 2009
Mashhad, northeast Iran 26 2 6 5 Fakharzadeh et al 2009
Zabol, southeast Iran 26 1 6 6 Present study
MP ¼ metacentric pairs; SMP ¼ submetacentric pairs; STP ¼ subtelocentric pairs.Materials and methods
Study area
Specimens were collected from Zabol City, Sistan, and Balu-
chestan Province, southeastern Iran. Zabol City is located in the
Iranian part of Sistan, which is a low altitude plain. Geographically,
the Sistan Plain is in thewestern part of the Helmand block andwas
shaped during the Neogene. The region was covered with dis-
charged alluvial from the Helmand River and Hamoon Lake
(Whitney 2006). The most special characteristic of the region is the
severe differences in temperature during day and night (> 25C in
the summer). The region even consists of a part of the Lut Desert,
one of the most arid deserts in the world. Also, the region is a place
of a gale-force wind called the “120 day wind”. It is a north to south
wind blowing dust storm that takes place during the summer
months. These dry winds cause a decline in the humidity of theregion during the summer. Additionally, the region has recently
undergone a multi-year drought. In general, the region demon-
strates Mediterranean rainfall with the highest precipitation
occurring in the fall and winter (Pahlavanruy 1997). Aridity of the
region causes low diversity of amphibians except for some sparse
aquatic habitats which have remained even after the control of the
Helmand ﬂow by the Afghanistan government. The dominant plant
species of the area include Alhagi maurorum, Salsola incanescens,
Cyperus rotundus, Aeluropus littoralis, and Atriplex canescens. Living
amphibians of the region consist of Duttaphrynus stomaticus, Dut-
taphrynus olivaceus, Bufo tessurdus, and Euphlyctis cyanophlyctis
(Baluch and Kami 1995; Rastegar-Pouyani et al 2008; Frost 2013;
Khajeh et al 2014).
Materials
A total of three juvenile and nine adult marsh frogs were
collected during this study from Zabol, Sistan, and Baluchestan
Province (Figure 1) in March 2013 and July 2013. Specimens were
Table 2. Measurement comparison of adult male specimens of Pelophylax ridibundus from Zabol and other parts of Iran.
Locality N Descriptive
Statistics
SVL L.c. F. T. LTA HFL L.tym D.r.o. In Nar Sp.p. L.o. 1st D.f. Reference
Khorasan
Razavi
province
(Northeast
Iran)
Mashhad 6 Mean  SD 70.67  6.89 21.67  1.63 33.50  3.56 34.83  3.13 19.67  2.73 35.00  3.85 4.50  .5478 9.67  .82 4.17  .41 2.67  .52 7.83  .75 8.83  .98 Nemati,
1998Min 60.00 24.00 37.00 30.00 15.00 29.00 4.00 9.00 4.00 2.00 7.00 7.00
Max 78.00 21.6667 33.5000 39.00 22.00 40.00 5.00 11.00 5.00 3.00 9.00 10.00
Kalat 11 Mean  SD 72.64  4.92 24.00  1.48 35.18  2.71 36.27  1.85 20.36  1.120 34.27  2.149 5.00  .000 10.63  .67 4.18  .40 3.00  .447 8.00  .447 9.00  .77 Nemati,
1998Min 65.00 22.00 31.00 34.00 18.00 31.00 5.00 10.00 4.00 2.00 7.00 8.00
Max 80.00 26.00 40.00 40.00 22.00 37.00 5.00 12.00 5.00 4.00 9.00 10.00
Dargaz 5 Mean  SD 76.00  4.74 23.80  1.64 36.20  3.83 35.40  4.72 20.00  1.22 36.20  2.95 4.80  .45 10.60  .89 4.00  .00 3.00  .00 8.40  .55 9.40  .55 Nemati,
1998Min 69.00 22.00 31.00 30.00 18.00 32.00 4.00 10.00 4.00 3.00 8.00 9.00
Max 82.00 25.00 40.00 41.00 21.00 40.00 5.00 12.00 4.00 3.00 9.00 10.00
Sarakhs 11 Mean  SD 72.18  11.17 21.82  2.82 34.82  5.25 36.64  5.59 20.00  2.93 35.73  4.96 4.73  .65 9.91  1.38 4.18  .40 3.55  .69 7.45  1.37 9.27  1.01 Nemati,
1998Min 60.00 18.00 29.00 29.00 16.00 30.00 4.00 8.00 4.00 3.00 6.00 8.00
Max 94.00 26.00 44.00 46.00 25.00 45.00 6.00 13.00 5.00 5.00 10.00 11.00
Markazi
province
(central
north
Iran)
Different
regions
57 Mean  SD 61.12  1.00 20.39  .28 24.51  .58 26.60  .51 e e 4.82  .72 8.32  .15 e 2.85  .64 6.26  .9 7.55  .16 Hazaveh,
2006Min 43.22 14.42 15.50 15.82 e e 3.54 5.24 e 1.92 4.78 4.58
Max 80.06 26.12 33.90 35.82 e e 6.88 10.82 e 4.46 7.70 11.50
Mazandaran
Province
(North Iran)
Different
regions
45 Mean  SD 64.16  10.41 20.08  3.15 32.88  6.07 33.13  6.03 e e 4.92  .90 9.80  1.62 4.04  .76 3.02  .59 7.21  1.42 8.95  1.53 Hasheminejad,
2009Min 41.80 14.00 20.00 20.00 e e 3.30 5.87 3.00 2.00 3.00 5.70
Max 89.90 25.00 48.90 47.40 e e 6.90 14.10 6.50 4.11 11.00 12.50
Sistan and
Baluchestan
province
(Southeast
Iran)
Zabol 9 Mean  SD 63.99  6.37 22.63  1.97 27.56  3.51 29.8  3.63 16.32  1.23 32.95  2.14 5.36  .4 10.43  1.46 4.45  .52 3.13  .24 7.1  .91 7.32  .74 This study
Min 44.24 15.12 20.92 22.81 11.58 24.93 4.60 7.62 3.6 2.80 6 6.42
Max 73.02 24.72 31.38 35.7 18.2 36.7 5.80 11.8 5 3.54 8.7 8.42
SVL ¼ snout-vent length; L.c ¼ length of head; F ¼ length of femur; T ¼ length of tibia; LTA ¼ length of tarsus; HFL ¼ hind foot length; L.tym ¼ length of tympanic membrane; D.r.o ¼ distance from eye to tip of snout; In
Nar ¼ inter naris length; Sp.p ¼ distance between lids; L.o ¼ length of eye; 1st D.f ¼ length of 1st digit of forelimb.
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Figure 2. Two different morphs of Pelophylax ridibundus collected from Zabol, in the southeast of Iran: A, dark morph with mid dorsal line; B, light morph without mid dorsal line.
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karyological procedure. Chromosomes were prepared from bone
marrow, and were stained using Giemsa (Merck, Darmstadt, Ger-
many) as described by Schmid (1978). Karyological features of the
specimens were compared with populations from the north, cen-
tral north, and northeast of Iran (Table 1). Juvenile specimens were
measured for six external characters. Adult male specimens were
measured for 12 characters then ﬁxed and deposited in the
Zoological Laboratory of Saravan Department of Crop Productions
Technology, Faculty of Agriculture and Natural Resource, Zahedan,
Iran. Morphometric measurements were taken using a digital
caliper to the nearest 0.01 mm (Instar Inc., Hangzhou, China) and
were compared with that of specimens from other parts of Iran
(Table 2). Descriptive statistics of characters were estimated using
SPSS version 16 (SPSS Inc., Chicago, IL, USA). Abbreviations of
characters are as follows [for descriptions of characters see Balletto
et al (1985) and Terent’ev and Chernov (1949)]: SVL ¼ snout-vent
length; L.c¼ length of head; F¼ length of femur; T¼ length of tibia;
LTA ¼ length of tarsus; HFL ¼ hind foot length; L.tym ¼ length of
tympanic membrane; D.r.o ¼ distance from eye to tip of snout; In
Nar ¼ inter naris length; Sp.p ¼ distance between lids; L.o ¼ length
of eye; 1th D.f ¼ length of 1st digit of forelimb.Results and discussion
Brief description of adult specimens
Dorso-lateral folds are well developed and are light gray and
brown. Two different morphs were identiﬁed (Figure 2). In the dark
morphs, the dorsal is dark grayish-green with some separate cir-
cular or transversely enlarged dark spots, while their central partsFigure 3. Male Pelophylax ridibundus from Zabol, souare light gray. In the light morphs, the dorsal is light brown with
separate transverse dark brown spots. The left to right extended
dark spots become pale on the tibial part. In fact, transversely
extended spots are the unique feature of our specimens compared
with specimens of P. ridibundus from north, northwest, central
north, northeast, and central part of Iran. The dark spots connect on
the dorsal inner sides of thighs making it appear dark with trans-
versely dilated light spots. In some specimens, especially juvenile
ones, spots are not completely visible. Middle dorsal line is present
in ﬁve specimens irrelevant to their colorations. The ventral side is
creamy white possessing pale brown to gray smaller spots with a
yellowish tint on thighs. Sacral region and central parts of the tibia
are nearly pure white in ventral view.
Karyology
Regarding the karyological study, results show 2N¼26 and
FN¼52. Chromosomal structures were found to be a pair of meta-
centric chromosomes beside six pairs of submetacentric chromo-
somes and six pairs of subtelocentric chromosomes (Figure 3).
Comparison of the karyological data from Iran was summarized in
Table 1. The result was similar to the karyotypes of the specimens
from the Markazi Province in central north Iran which was previ-
ously reported by Hazaveh (2006).
Morphometric study
Although, the adult male specimens of P. ridibundus from Sistan
represent lower average in sizes (SVL, F, T, LTA, HFL, L.o, and 1st D.f)
compared with the size of the specimens reported from the Khor-
asan Razavi Province, northeast Iran (Nemati 1998), and lowertheast Iran: A, Metaphase spread; B, ideogram.
Z Mohammadi et al. / Journal of Asia-Paciﬁc Biodiversity 8 (2015) 178e182182average of (SVL, F, T, L.o, and 1st D.f) compared with that of speci-
mens from the Mazandaran Province, north Iran (Hasheminejad
2009), longer tympanum and longer inter naris length were
observed in specimens from Zabol. In contrary, the adult male
specimens from Zabol demonstrate a larger size than specimens
from the Markazi Province, central north Iran (Hazaveh 2006) in all
factors except length of the ﬁrst digit of the forelimb. Some
different explanations were proposed for smaller body size of
specimens from southeast Iran. Firstly, the implication of Berg-
mann’s rule in lower latitude previously generalized to ectotherms
(Olalla-Tárraga and Rodríguez 2007; Ray 1960). Secondly, aridity of
the region which causes a decrease in activity period per year and
lower storage of fat resulting in smaller average body size (Denver
et al 1998; Márquez-García et al 2009) in the southeastern popu-
lation. Thirdly, higher temperature of the region may result in
earlier maturation and consequently a smaller body size (Atkinson
1994, 1996; Arendt 2011; Sanuy et al 2008).
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